Antigen receptor diversification and chromosome translocations.
Double-stranded DNA breaks (DSBs) can result in chromosomal abnormalities, including deletions, translocations and aneuploidy, which can promote neoplastic transformation. DSBs arise accidentally during DNA replication and can be induced by environmental factors such as ultraviolet light or ionizing radiation, and they are generated during antigen receptor-diversification reactions in lymphocytes. Cellular pathways that maintain genomic integrity use sophisticated mechanisms that recognize and repair all DSBs regardless of their origin. Such pathways, along with DNA-damage checkpoints, ensure that either the damage is properly repaired or cells with damaged DNA are eliminated. Here we review how impaired DNA-repair or DNA-damage checkpoints can lead to genetic instability and predispose lymphocytes undergoing diversification of antigen receptor genes to malignant transformation.